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PURPOSE: To obtain a resin composition for semiconductor sealing with which a 
semiconductor package with uniformity in blackness can be obtained and which is effective, 
e.g., in preventing gate clogging in molding and a local insulation failure on a semiconductor 
element. 

CONSTITUTION: The composition comprises as essential components an epoxy resin , a 
phenolic resin hardener, a curing accelerator, an inorganic filler , and _a carbon black, having an 
average particle diameter of 10-100nm, a specific surface area as measured by 2 the 
Brunauer-Emmett-Teller method of 50-500m2/g, and a pH of 6.5-8.5, the amount of the 
carbon black being 0.05-1. Qwt.% based on the whole composition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the resin constituent for a semiconductor device 

package for giving whenever [ uniform / black ]. 

[0002] 

[Description of the Prior Art] As for the resin constituent for the closures of semiconductor devices, 
such as a transistor, and IC, LSI, what carried out little combination of the carbon black as an epoxy 
resin, a curing agent, a hardening accelerator, an inorganic filler, and a coloring agent is common. 
Giving whenever [ uniform / black ] to a semiconductor package has an operation of this carbon black. It 
is not conspicuous, and finishing a semiconductor package black carries out the dirt in the case of 
handling, and it is to raise the printing contrast in the case of laser seal further while canceling an 
irregular color in case there is no coloring agent. However, generally, since carbon black is the fines of 
several 10 thru/or several 100 A order, as fine particles whenever black, a difference remarkable in oil 
absorption, PH value, tinting strength, or the secondary structure by condensation produces it with the 
particle diameter and specific surface area. Therefore, if the carbon black of proper description is not 
chosen as an additive of the resin constituent for the semi-conductor closures Dispersibility uniform as a 
constituent is not acquired. This The gate plugging at the time of shaping, It not only induces faults, 
such as unevenness and contrast unevenness at the time of laser seal, but [ whenever / of the 
semiconductor package after the closure / black, ] When the worst, the shape of a chain and grape-like 
structure were formed by condensation of carbon black particles, and there was a danger of causing the 
local electric flow between the detailed patterns on a semiconductor device. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is in view of the fault of this conventional 
technique for the place which it is obtained as a result of examining many things based on chemical 
property, and is made into the purpose to offer [ of carbon black / physical and ] the resin constituent for 
the semi-conductor closures which gives whenever [ uniform / black ] to a semiconductor package. 
[0004] 

[Means for Solving the Problem] namely, the resin constituent with which this invention uses an epoxy 
resin, a phenol resin curing agent, a hardening accelerator, an inorganic filler, and carbon black as an 
indispensable component - setting - the mean particle diameter of this carbon black - 10-100nm and 
Bruauer-Emmett-Telle - the specific surface area by law is 50-500m2/g, and PH values are 6.5-8.5, and 
it is the resin constituent for the semi-conductor closures which contains this carbon black 0.05 to 1 .0% 
of the weight in [ all ] a resin constituent. 

[0005] Hereafter, lessons is taken from this invention and the detail is explained. 10-100nm and specific 
surface area have 50-500m2/g, a pH value has the property of 6.5-8.5, and, thereby, as for the carbon 
black used for this invention, mean particle diameter can demonstrate the effectiveness of this invention 
to the maximum extent. The more mean particle diameter is small, the more the blackness of the particle 
itself also increases the tinting strength to increase and resin to general, but since distributing [ of 
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particles ] becomes conversely inadequate in the mean particle diameter of less than lOnm, since it falls 
and the thixotropy of resin also increases beyond the need, whenever [ of a semiconductor package / 
black ] is not desirable on the contrary. Moreover, when extreme, the secondary structure of the shape of 
the shape of a chain and a grape is formed of the condensation between particles, and the local insulating 
fall of a semiconductor device can be caused. If mean particle diameter exceeds lOOnm, since the 
blackness and tinting strength of the particle itself will decline and also whenever [ of resin / black ] will 
fall, even if it blends carbon black with the same content, whenever [ of a semiconductor package / 
black ] falls [ tend ] and is not desirable. The mean particle diameter as used in the field of this invention 
is an arithmetic mean value by the electron microscope. 

[0006] On the other hand, since the tinting strength which the effective-surface product of carbon black 
is too small conversely, and carbon black originally has although it becomes easy to distribute carbon 
black to homogeneity in resin since the thixotropy of resin decreases and resin viscosity also decreases, 
if the specific surface area by the Bruauer-Emmett-Telle method is under 50m2/g cannot fully be 
demonstrated, it is not desirable. Conversely, if 500m2/g is exceeded, the effective-surface product of 
carbon black is large, and although the tinting strength to resin also becomes large at coincidence, it is 
hard to carry out uniform distribution in opposite side resin, whenever [ sufficient as a result / black ] 
cannot be obtained according to an operation of the inclination of an increment also producing resin 
viscosity, and it is not desirable. Although PH value is prescribed by the amount of the volatile matter 
which is generated on the front face and which is generally shown by CXOY at the time of manufacture 
of carbon black, as for this, it is almost desirable neutrality thru/or that it is alkalinity a little, and it is 
desirable that it is specifically the range of 6.5-8.5. Since it will be in the condition that there. is too 
much irregularity on the front face of carbon black made to the generate time of CXOY, and specific 
surface area is too large as a result and the fall of the dispersibility of a particle will be caused if there is 
an inclination for the volatile matter on the front face of carbon black to decrease, and for dispersibility 
to fall when PH value is less than 6.5, and 8.5 is exceeded on the other hand, it is not desirable. PH value 
as used in the field of this invention applies to JIS K 6221 . 

[0007] Furthermore, as for the carbon black used for this invention, it is desirable to contain 0.05 to 
1.0% of the weight in [ all ] a resin constituent. If the loadings of carbon black are less than 0.05 % of 
the weight, even if the dispersibility of a particle is good and the tinting strength of the particle itself is 
large, there will be too little absolute magnitude of carbon black, and whenever [ for which a 
semiconductor package is asked / black ] will not fully be obtained. Moreover, it is [ a danger of it being 
not only almost changeless, but / whenever / of a semiconductor package / black / absorbing large 
infrared radiant heat by the time of a solder air reflow, and a semiconductor package becoming an 
elevated temperature beyond the need, and inducing the solder crack in a package by the fall of the local 
electric insulation in a semiconductor package and improvement in radiation absorbing power if 
loadings increase beyond the need ] and is not desirable if loadings exceed 1.0 % of the weight. By 
using the carbon black of this invention as a coloring agent of the resin constituent for the semi- 
conductor closures, it is possible homogeneity and whenever [ sufficient / black ] are not only to obtain, 
but for homogeneity to distribute in resin and to obtain the good background color of contrast in the seal 
using a C02 laser or an YAG laser within a product lot. Furthermore, as for the effectiveness, it is 
greatest for uniform distribution into resin to control secondary condensation of carbon black, and to 
decrease the gate plugging at the time of shaping and the possibility of local poor electric insulation etc. 
In addition, even if carbon black carries out addition mixing into resin with an inorganic filler, in 
advance of addition of an inorganic filler, addition mixing may be beforehand carried out into resin, and 
the addition mixing approach of carbon black is not limited at all. 

[0008] If the epoxy resin used for this invention has two or more epoxy groups in a molecule, the 
molecular weight, especially the molecular structure, etc. are not limited, and polyglycidyl ether of o- 
cresol-form aldeyde novolac, a phenol novolak mold epoxy resin, a bisphenol mold epoxy resin, a 
naphthalene mold epoxy resin, biphenyl mold 2 organic-functions epoxy resins, these denaturation 
objects, etc. are mentioned. Even when these are independent, even if it mixes and uses them, they do 
not interfere. If the phenol resin curing agent used for this invention has a phenolic hydroxyl group in a 
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molecule, the molecular weight, especially the molecular structure, etc. are not limited, and phenol 
novolak resin, PARAKI silylene denaturation phenol resin, dicyclopentadiene denaturation phenol resin, 
TORIFE Norian methane resin, these denaturation objects, etc. are mentioned. Even when these are 
independent, even if it mixes and uses them, they do not interfere. Especially if the reaction of the epoxy 
group of an epoxy resin and the hydroxyl group of a curing agent to be used is promoted, even if it will 
not limit the class, and 2-methylimidazole, benzyl dimethylamine, 1, 8-diazabicycloundecen, triphenyl 
phosphine, etc. will be mentioned, for example, independent [ these ] will be mixed and used for the 
hardening accelerator used for this invention, it does not interfere. 

C[0009])As a typical thing, the inorganic filler used for this invention should just choose the class suitably 
bylKe application, although fused silica powder, spherical silica powder, and crystal silica powder etc. is 
mentioned. Although not limited, when taking into consideration the improvement in contrast of laser 
seal, improvement in the solder-proof crack nature at the time of a solder reflow, etc., for example, they 
are in the tolerance of the fluidity of resin, and many especially loadings of an inorganic filler are so 
desirable that there are. Even if it uses together with other coloring agents, for example, a blue system 
coloring agent etc., the carbon black used for this invention for the purpose which raises laser seal 
natur e, it does not interfere. 

(jOOl^He reafter, this invention is explained based on an example. 

GExampleTD Polvglvcidvl ether of o-cresol-form aldeyde novolac Th e 8.4 weight sections (65 degrees C 
of softening temperatures, weight per epoxy equivalent 200) 

Phenol novolak resin curing agent TheA2Lweight sections (100 degrees C of softening temperatures, 
hydroxyl equivalent 100) 
5 A melting spherical silica (mean particle diameter of 20 micrometers ^ j& weight sections 1 , 8- 

diazabicycloundecen The 0.2 weight section Carnauba wax The 0.4 weight section Silicone oil The 2 4 
weight sections Carbon black (mean-particle-diameter [ of 21nm ], and specific-surface-area 175m2/g, 
PH value 7.3) After mixing the 0.3 weight sections using a mixer in ordinary temperature, it kneaded 
using the biaxial roll at 70-100 degrees C, it ground after cooling, and the molding material was 
obtained. Subsequently, this molding material was tablet-ized and the TQFP package with 1mm [ in 
thickness ] and a dimension of 14x20mm was obtained on 175 degrees C, 70kg/cm2, and the conditions 
for 120 seconds with the low voltage transfer-molding machine at 80pin using the shaping metal mold 
which has the gate with a width of face [ of 0.7mm ], and a height of 0.2mm. Furthermore, the post cure 
of the 175 degrees C of this moldings was carried out for 8 hours. 

[001 1] Whenever [ which is depended on viewing about the obtained package (the number of samples 
100 pieces) / black ], The contrast unevenness by viewing when sealing by the frequency of the gate 
plugging at the time of shaping, pulse width sec of lOOmicro, and the YAG laser of power 0.15J/mm2, 
The frequency of the flow between TEG chip terminals, and after making it absorb moisture by 85 
degrees C and 85%RH beforehand for 168 hours, solder air reflow processing was carried out, and the 
occurrence frequency of the crack inside the package by ultrasonic observation equipment was 
evaluated. An evaluation result is shown in Table 1 . 

According to combination of two to example 6 table 1, the resin constituent was obtained like the 
example 1, and it fabricated similarly and evaluated. An evaluation result is shown in Table 1. 
According to combination of one to example of comparison 9 table 2, the resin constituent was obtained 
like the example 1, and it fabricated similarly and evaluated. An evaluation result is shown in Table 2. 
[0012] 
[Table 1] 
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[Table 2] 
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[0014] 

[Effect of the Invention] According to this invention, by the conventional approach, whenever [ of the 
semiconductor package which was not obtained / uniform / black ] is obtained, and the resin constituent 
for the semi-conductor closures of the stable property effective for control of the gate plugging at the 
time of shaping, control of the local poor electric insulation on a semiconductor device, etc. is obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the resin constituent which uses an epoxy resin, a phenol resin curing agent, a hardening 
accelerator, an inorganic filler, and carbon black as an indispensable component - setting - the mean 
particle diameter of this carbon black - 10-100nm and Bruauer-Emmett-Telle - the resin constituent for 
the semi-conductor closures which the specific surface area by law is 50-500m2/g, and PH values are 
6.5-8.5, and is characterized by including this carbon black 0.05 to 1.0% of the weight in [ all ] a resin 
constituent. 



[Translation done.] 
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